Abstract
Introduction

Treatment of primary gastric lymphoma varies in condition of disease. With respect to extranodal marginal zone Bcell lymphoma of mucosa-associated lymphoid tissue (MALT lymphoma) of the stomach, the association with Helicobacter pylori infection has been well established (1). Although H. pylori eradication is efficacious therapy for H. pylori-positive gastric MALT lymphomas with early tumor stages, 20-40% patients were nonresponders (1-4). On the other hand, H. pylori-negative MALT lymphomas have been reported in approximately 30-40% of patients from Asian studies
, even though the prevalence varies in geographic areas. Radiation therapy can be a therapeutic option for these H. pylori eradication-refractory or H. pylorinegative MALT lymphomas of the stomach (1, (7) (8) (9) (10) (11) . Radiotherapy for the stomach may lead to several complications. Among these complications, the major concern has been the risk of perforation or bleeding of the stomach. However, these risks appear minimal according to a review of the literature (8, 12, 13, (15) (16) (17) (18) . We encountered a case of recurrent gastric perforation after completion of radiotherapy for a gastric MALT lymphoma.
Case Report
In August 2001, a 70-year-old woman was diagnosed with MALT lymphoma in the fornix region of the stomach limited to the submucosal layer (Fig. 1) 
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stomach based on her history. We also considered her good general condition and lack of clinical signs of peritonitis to determine the treatment strategy. Esophagogastroduodenoscopy on the sixteenth hospital day revealed a small ulcer at the lymphoma scar, which we diagnosed as the lesion responsible for the perforation (Fig. 2) . Following healing of the ulcer, she was discharged with continuation of the proton pump inhibitor. However, in November 2004, she was readmitted for gastric perforation, although we had confirmed that the ulcer reached the scarred stage on endoscopy one month before this second perforation (Fig. 3) . She was treated as previously, and again recovered. Four days after reperforation, endoscopy demonstrated a hole-like ulcer at the same location (Fig. 4) . Thereafter, no relapse has occurred and remission of the MALT lymphoma has been maintained.
Discussion
For patients with H. pylori eradication-refractory or H. pylori-negative gastric MALT lymphomas, radiotherapy has shown excellent results. One study demonstrated 100% complete remission for these gastric MALT lymphoma patients at a median follow-up time of 27 months with radiation alone to a median dose of 30 Gy (range 28.5-43.5 Gy) (7).
Other studies showed similar results (9, 11) . A concern when choosing radiation therapy for primary gastric lymphomas is late toxicity to the preserved stomach. The secretory dysfunction of the stomach, inflammatory reactions in the gastric mucosa, and ulceration or perforation of the gastric wall are all involved in late gastric toxicities, in addition to secondary carcinogenesis. The destruction of gastric mucosa cells as an acute injury from irradiation heals with conservative management in most cases, while it is sometimes followed by submucosal fibrosis with microcirculation damage. These alterations can lead to ulceration or perforation (14) . Although we compared the gastric wall circulation before and after perforation with contrast material-enhanced abdominal CT scans, detailed evaluation was difficult.
The risk of radiation-induced gastric perforation is actually small. In 1954 Berger et al (15) (17) and Taal et al (18) reported one perforated case in Musshoff's stage I non-Hodgkin's lymphoma of the stomach a few months after radiotherapy. Therefore, several review articles which referred to the above-mentioned reports described that morbidity of gastric perforation due to irradiation to lymphomas corresponds to <4% at most (8, 12, 13 (7-11, 19, 20 
